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THIRTY-FIRST ANNUAL REPORT

OF THE

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

FOR 1945

WasmINGeTON, D. C., June 15, 1949.

The Thirty-first Annual Report of the National
Advisory Committee for Aeronautics covers the fiscal
year 1945, and includes Technical Reports Nos. 804 to
833. Because of wartime security requirements, the
Committee did not then prepare e formal report of its
aetivities during the fiscel year 1945, and the technical
reports of that year published in this volume were also
withheld from general distribution at that time.

A summary of important research activities of the
Committee during the war years was presented in the
Thirty-second Annual Report of the Committee for
the fiscal vear 1946, published in 1947.

The National Advisory Committee for Aeronautics
was established by act of Congress, approved March 3,
1915 (U. S. C. title 50, sec. 151), to ‘“‘supervise and
direct the scientific study of the problems of flight with
a view to their practical solution” and *direct and con-
duet research and experiment in aeromautics’” in such
laboratories as may be placed under its direction. In
1945, the Committee had three major research stations:
The Langley Memorial Aeronautical Laboratory, at
Langley Field, Va.; the Ames Aeronautical Laboratory,
at Moffett Field, Calif.; and the Aireraft Engine Re-
search Laboratory, at Cleveland, Ohio.

In 1945 the decisive effect of superior air power in
coordinated military operations was established. Sus-
tained air attacks on German centers of production,
particularly oil refineries and aircraft factories, were a
major factor in rendering the Germen war machine
virtually immobile and in hastening German capitula-
tion. Allied aireraft in superior numbers and of su-
perior quality had pinned what was left of the Luft-
walffe to the ground, and roamed Germany almost at will
in vital support of rapidly-moving Allied ground forees.

Air supremacy was also & major factor in bringing
about the unconditional surrender of Japan.

These achievements were the product of total war
effort, an important part of which was contributed by
America's research laboratories. The major effort of
the NACA was devoted to the task of increasing the
effectiveness of America’s combat aircraft. At the
same time, the NACA was deeply engaged in research
leading to the development of new types of aircraft
and equipment. The increased speed capabilities of
war-developed aircraft and the new impetus given to
the possibility of supersonic flight by jet propulsion,
posed new aerodynamic and structural problems that
not only required remedial research as they were en-
countered, but defined a vast new field of reseerch
requiring intensive exploration. Extension of tran-
sonic and supersonic research facilities became a matter
of high priority. Two small supersonic wind tunnels
were completed at the Committee’s propulsion research
laboratory at Cleveland in June of 1945 and plans for
further needed construction were advanced.

During the year, the following changes were made
in the membership of the main Commitfee:

On August 17, 1944, Vice Adm. Aubrey V. Fitch,
U. 8. N,, succeeded Rear Adm. John S. MecCain,
TU. S. N., who was relieved for other duty.

On Oectober 11, 1944, Rear Adm. Lawrence B. Rich-
ardson, U. S. N. succeeded Rear Adm. E. M. Pace,
U. 8. N., who retired from the service.

On January 20, 1945, Dr. Alexander Wetmore suc-
ceeded Dr. Charles G. Abbot on the Committee as
Secretary of the Smithsonian Institution.

On June 11, 1945, Maj. Gen. Edward M. Powers,
TU. S. A. succeeded Maj. Gen. Oliver P. Echols, U.S.A.,
who retired from the service.
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TECHNICAL COMMITTEES

The main Committee is assisted by & number of technical committees and subcommittees which recommend
research programs in the various specialized fields. These committees are composed of representatives of Gov-
ernment agencies end individuals from industry and educational institutions, who are chosen on the basis of

their personal knowledge of the special fields and who serve as committee members without pay.

The members

are selected with a view to assisting the main Committee with well informed advice in all the specialized fields of

research.

The membership of the Committees for 1945 follows:

COMMITTEE ON AERODYNAMICS

Dr. Theodore P. Wright, Civil Aecronauties Administration,
Chairman.

Dr. Hugh L. Dryden, National Burean of Standards,
man.

Brig. Gen. L. C. Craigie, A. C,, A. A. F. Air Technical Service
Command.

Col. Paul H, Kemmer, A. C., A. A, F. Air Technical Service
Command.

Col. F. NX. Moyers, A. C., A. A, F. Air Technical Service Com~
mand.

Capt. Walter 8. Diehl, T. S. N., Bureau of Aeronautics, Navy
Department.

Capt. Robert S. Hatcher, U. S. X., Bureau of Aceronautics, Navy
Department.

Capt. T. C. Lonnquest, U. S. N,,
Department.

Mr. Harold D. Hoekstra, Civil Aerona.utlcs Administration.

Dr. Edward Warner, Civil Aeronautics Board.

Mr. H. Julian Allen, NACA Ames Aeronautical La.boratory.

Mr. John W, Crowley, Jr.,, NACA Langley Memorial Aero-
nautical Laboratory.

Dr. Georze W. Lewis (ex officio).

Mr. Abe Silverstein, NACA Aireraft Engine Research Labora-
tory.

Mr. Paul S. Baker, Chance Vought Aircraft, United Aireraft
Corp.

Prof. Otto Koppen, Massachusetts Institute of Technology.

Mr. L. E. Root, Douglaz Aircraft Co., Inc.

Mr. Charles Tiigner, Jr., Grumman Aircraft Engineering Co.

Dr. Theadore von Earman, A. A. F. Chief of Air Staff Scientific
Advisory Group.

"iee Chair-

Subcommittee on Seaplanes

Capt. H. C. Richardson, U. S. N. (Ret.), Naval Air Material
Center, Chairman.

Maj. E. G. Wodrich, A. C, A A. F. Air Technical Service
Command.

Mr. H. L. Anderson, A. A. F. Air Technical Serviee Command.

Capt. Walter S. Diehl, T. 8. N., Burean of Aeronautics, Navy
Department.

Capt. H. E. 8aunders, U. 8. N., David W. Taylor Model Basin.

Capt. C. H. Schildhauer, T. S \ R., U. 8. Naval Air Station,
Patuxent River, Md.

Mr. Albert A. Vollmecke, Civil Aeronautics Administration.

Mr. Starr Truseott, NACA Langley Memorial Aeronautical
Laboratory.

Mr. Grover Loening.

Bureau of Aeronsauties, Navy .

Prof. K. S. M. Davidson, Stevens Institute of Technology.
Dr. W. K. Ebel, The Glenn L. Martin Co.

Capt. H. E. Gray, Pan American Airways.

Mr. B. V. Korvin-Eroukovsky, Edo Aircraft Corp.

Mr. E. G. Stout, Consolidated Vultee Aireraft Corp.

" Suhcommittee on Vibration and Flutter

Mr. H. J. E. Reid, NACA Langley Aemorial Aeronsutical
Laboratory, Chairman.

Maj. Benjamin Smilg, A. C., A. A. F. Air Technical Service
Command.

Mr. L. 8. Wasserman, A, A, F. Air Technical Service Command.

Capt. Walter 8. Dijehl, U. S. N., Bureau of Aeronautics, Navy

Department.
Lt. M, A, Biot, U. 8. X. R., Bureau of Aeronauticg, Navy
Department.

Mr. C. W. Pearson, Naval Aircraft Factory.

Commander J. P. Den Hartog, U. 8. N. R., Bureau of Ships.

Mr. E. Forest Critehlow, Civil Aeronautics Administration.

Mr. Henry 8. Purnell, Civil Aeronautics Administration.

Dr. Walter Ramberg, National Buresu of Standards.

Mr. Charles H. Helmns, National Advisory Committee for Aero-
nauties.

Dr. Theodore Theodorsen, NACA Langley Memoma.l Aero-
nautical Lahoratory.

Subcommittee on Propellers for Aireraft

Alr. Frank W. Caldwell, United Aireraft Corp., Chairman.

Dr. Roscoe H. Mills, A. A. F. Air Technieal Service Command.

Mr. Daniel A. Dickey, A. A. F. Air Technical Service Command.

Lt. Comdr. W. W. Suydam, U. S. N.,, Bureau of Aeronsautics,
Navy Department.

Lt. Robert F. Freitag, U.S. N
Department.

Mr. Jobn C. Morse, Civil Aeranautics Administration.

Mr. John Stack, NACA Langley Memorial Aeronautical Labo-
ratory.

I. R., Bureau of Aeronauties, Navy

_Prof. Shatswell Ober, AMassachusetts Institute of Technology.

Mr. Werner J. Blancherd, General Motors Corp.
Mr. Louis H. Enos, Curtias-Wright Corp.

Mr. Erle Martin, Hamilton Standard Propellers.
Mr. Fred E. Weick, Engineering and Research Corp.

Subcommittee on Helicopters

Mr. Grover Loening, Chairman.
Maj. K. S. Wilson, A. C,, A. A. F. air Technical Service Com-
mand.
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Maj. E. W. Suppiger, A. C., A. A. F., Air Technical Service
Command.

Capt. Walter 8. Diehl, U. §. N., Bureau of Aeronautics, Navy
Department.

Commander J. C. Lawrence, U. 8. C. G., Coast Guard Liaison,
Bureau of Aeronautics, Navy Department.

Commander Raymond E. Doll U.S8. N, Bureau of Aeronautlcs,
Navy Department.

Lt. Lee Arnold, U. S. N.
Department.

Mr. B. L. Springer, Civil Aeronautics Administration.

Mr. Frederick J. Bailey, Jr., NACA Langley Memorial Aero-
nautical Laboratory. o o

Dr. Theodore Theodorsen, NACA Langley Memorial Aeronauti-
cal Laboratory.

Mr. Donnell W. Dutton, Georgia School of Technology.

Mr. Michael Gluhareff, Sikorsky Aireraft, United Aireraft Corp.

Mr. F. N. Piasccki, P-V Engineering Forum, Ine.

Dr. Alexander A. Nikolsky, Princeton University.

Mr. Arthur M. Young, Bell Aircraft Corp.

COMMITTEE ON POWER PLANTS FOR AIRCRAFT

Mr. William Littlewood, American Airlines, Inc., Chairman.

Prof. E. 8. Taylor, Massachusetts Institute of Technology, Vice
Chairman.

Col. D. J. Keirn, A. C., A. A. F. Air Technical Service Command.

Mr. Opie Chenoweth, A. A. F. Air Technical Service Command.

Capt. S. B. Spangler, U. 8. N., Bureau of Aeronautics, Navy
Department.

Commander W. T. Hines, U. 8. N, Bureau of Aeronautxcs, Navy
Department. '

Mr. Stephen Rolle, Civil Aeronautics Administration.

Dr. H. C. Dickinson, National Bureau of Standards.

Dr. W. F. Durand, Stanford University.

Dr. G. W. Lewis (ex officio).

Mr. Carlton Kemper, NACA Aircraft Engine Research Labo-
ratory.

Mr. A, M, Rothrock, NACA Aireraft Engine Research Labo-
ratory.

Mr. R. M. Hazen, General Motors Corp.

Mr. A. G. Herreshoff, Chrysler Corp.

Mr. L. S. Hobbs, United Aircraft Corp.

Mr., William S. James, Ford Motor Co.

Mr. Raymond W. Young, Wright Aeronautical Corp.

R., Bureau of Aeronautics, Navy

Subcommittee on Aircraft Fuels and Lubricants

Prof. W. G. Whitman, War Production Board Chairman.

Mr, S. D. Heron, Ethyl Corporation, Viee Chairman,

Mr. Robert V. Kerley, A. A. F. Air Technical Service Command.

Commander George G. Lamb, T. S N. R, Bureau of Aero-
nautics, Navy Department. T

Mr, Ixeuneth 8. Cullom, Civil Aeronautics Administration.

Mr. Donsald B. Brooks, National Bureau of Standards.

Mr. A. M. Rothrock, NACA Aircraft Engine Research Labore-
tory.

Dr. D. P. Barnard, Standard Oil. Co. of Indiana.

Mr, T. A. Boyd, General Motors Corp.

Mr. G. H. B. Davis, Standard Oil Development Co. (N. J.)

Dr. J. Bennett Hill, Sun Gil Co. '

Mr. Earle A. Ryder, Pratt & Whitney Aircraft.

Subcommittee on Lubrication, Friction, and Wear

Mr. Arthur T, Underwood, General Motors Corp., Chairman.

Mr. Edgar A. Wolfe, A. A. F. Air Technical Service Command.

Commander George G. Lamb, T. 8. N, RR,, Burcau of Aeronaut-
ics, Navy Department.

Lt. Comdr. John T. Burwell, U. 8. N. R,, Office of Cuordinator
of Research and Development, Navy Department.

Dr. William Zisman, Naval Rescarch Laboratory.

Mr. John' H. Colling, Jr., NACA Aircraft Knginc Rescarch
Laboratory.

Dr. Robert Selden, NACA Aireraft Engine Rescarch Laboratory.

Dr. O. Beeck, Shell Development Co. ’

Mr. Russell W. Dayton, Battelle Memorial Institute,

Mr. Morris Muskat, Gulf Researeh & Development Co.

Mr. R. J. 8. Pigott, Gulf Research & Development Co.

Prof. C. Fayette Taylor, Massachusetis Institute of Technology.

Subcommittee on Compressors

Mr. Kenneth Campbell, Wright Aeronsutical Corp., Chairman

Mr. Opie Chenoweth, A. A, F. Air Technical Service Command:

Commander W. T. Hines, U. 8. N., Bureau of Acronautics, Navy
Depariment.

Lt. Comdr. William Bollay, U. 8. N. R., Bureau of Acrohauties,
Navy Department. .

Lt. Comdr. John Marchant, U. S. N. R., Bureau of Acronautics,
Navy Department.

Mr. Oscar W. Schey, NACA Aireraft Engine Research Labora-
tory.

Mr. Jobn Stack, NACA Langley Memorial
Laboratory.

Mr. Rudalph Birmann, De Laval Steam Turbinc Co.

Mr. Walter Doll, Pratt & Whitney Aireralt, United Alreraft
Corp.”

Prof. Howard W. Emmons, Harvard University.

Mr. Arnold H. Redding, Westinghouse Electric Corp.

Mr. W. S. Thompson, General Electrie Co.

Mr. John Talbert, Wright Aeronautical Corp.

Acronautical

Subcommittee on Turbines

Afr. John G. Lee, United Aircraft Corp., Chairman,

Col. Donsald J. Keirn, A. C., A. A. F. Air Technical Reryvice Com-
mand.

Lt. Comdr. Wiiliam Bolley, U. 8. N. R., Burcau of .\cronautics,
Navy Depariment.

Mr. Benjamin Pinkel, NACA Aircraft Engine Rescarch Labora-
tory.

Mr. Alan Howard, General Eleetric Co.

Mr. R. P. Kroon, Westinghouse Electric Corp.

Mr. W. G. Lundquist, Wright Aeronautical Corp.

Dr. J. T. Rettaliata, Allis-Chealmers Manufucturing Ce.

Prof. C. Richard Soderberg, Massachusetis Institute of Tech-
nology.

. Subcommittee on Propulsion Systems

Prof. Joseph H. Keenan, Massachusetts Inslitute of Technology,
Chairman.

Commander R. V. Kleinsechmidt, U.
Navy Department.

Mr. Benjamin Pinkel, NACA Aireraft Engine Research Labora-
tory.

Dr. Kennedy F. Rubert, NACA Langley Memorial Aeronautical
Laboratory.

Mr. K. A. Browne, Chesapeake & Ohio Railway Co.

Profossor Frank J. Maling, California Institute of Technology

Mr. Perry W. Pratt, Pratt & W]utney Aircraft, United Aireraft
Corp.

8. N. R., Bureau of Shipz,
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Subcommittee on Heat Exhangers

Prof. W. H. McAdams, Massachusetts Institute of Technology,
Chairman.

Capt. R. M. Drake, A. C., A. A. F. Air Technical Service Com-
mand.

Capt. M. Tribus, A. C., A. A. F. Air Technical Service Com-
mand.

Lt. Comdr. J. M. Don, T. S. X, R., Bureau of Aeronautics, Navy
Department. .

Mr. M. J. Brevoort, NACA Langley Memorial Aeronautical
Lahoratory.

Mr. Eugene J. Manganiello, NACA Aireraft Engine Research
Lahoratory.

Mr. Kenneth Campbell, Wright Aeronautieal Corp.

Dr. Allan T, Colburn, University of Delaware.

Mr. Don S. Hersey, Pratt & Whitney Aireraft, United Aireraft
Corp.

Ar, L. P. Saunders, General Moturs Corp.

Subcommittee on Combustion

Mr. A. M. Rothrock, NACA Aircraft Engine Research Labora-
tory, Chairman.

Col. Ralph L. Wassell, A. C., A. A. F. Air Technical Service
Command.

Lt. E. M. Redding, U. 8. N. R., Bureau of Aeronautics, Navy
Department. :

Dr. Ernest F. Fioek, National Bureau of Standards.

Mr. E. G. Manganiello, NACA Aircraft Engine Research
Lahoratory.

Mr. A. J. Nerad, General Electric Co.

Dr. William J. Sweeney, Standard Oil Development Co.

Dr. Stewart Way, Westinghouse Electrie Corp.

Prof. Glenn L. Williams, Massachusetts Institute of Technology.

Subcommittee on Heat-Resisting Alloys

Mr. W. L. Badger, General Electric Co., Chairman.

Mr. J. B. Johnson, A. A. F. Air Technieal Serviee Command.

Lt. Comdr. Bruee S. Old, U. S. N. R., Office of Coordinator of
Research and Development, Navy Department.

Lt. E. M. Redding, U. S. N. R., Bureau of Aeronsuties, Navy
Department.

Mr. John H. Collins, Jr., NACA Aireraft Engine Research
Laboratory.

Mr. Lewis S. Bergen, Bergen Precision Castings, Inc.

Mr. V. Browne, Allegheny Ludlum Steel Corp.

Mr. C. T. Evans, Jr., Universal Cyeclops Steel Corp.

Mr. Russell Franks, Union Carbide and Carbon Research
Laboratories.

Dr. Marcus A. Grossman, Carnegie-Illinois Steel Corp.

Mr. Norman L. Mochel, Westinghouse Electric Corp.

Subcommittee on Induction-System De-Icing

Mr. William C. Lawrence, American Export Airlines, Inec.,
Chairman.

Lt. F. A. Wright, A. C., A. A. F., Air Technical Service Com-
mand.

Lt. E. A, Malick, U. S. N. R., Bureau of Aeronautics, Navy
Department.

Mr. Stephen Rolle, Civil Aeronautics Administration.

Mr. Willson H. Hunter, NACA Aireraft Engine Reszearch
Laboratory.

Mr. M. G. Beard, American Airlines, Inc.

Mr. Arthur A. Brown, Pratt & Whitney Aireraft, United Aircraft
Corp.
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Mr. Robert E. Johnson, Wright Aeronautical Corp.
Mr. R. D. Kelly, United Air Lines Transport Corp.
Mr. Milton J. Kittler, Holley Carburetor Co.
Mr. Frank C. Mock, Bendix Aviation Corp.

COMMITTEE ON AIRCRAFT CONSTRUCTION

Dr. Lyman J. Briggs, National Bureau of Standsrds, Chairman.

Col. Peul H. Kemmer, A. C.; A. A. F. Air Technical Service

Command.

Mr. J. B. Johnson, A. A. F. Air Technieal Service Command.

Capt. Robert S. Hatcher, U. 8. N., Bureau of Aeronzautics, Navy
Department.

Capt. William H. Miller, T. 8. N. R., Bureau of Aeronauties,
Navy Department.

Capt. James E. Sullivap, TU. 8. K. R., Bureau of Aeronautics,
Navy Department.

Dr. Edward Warner, Civil Aeronautics Board.

Mr. A. A, Volimecke, Civil Aeronsuties Administration.

Dr. Gordon M. Kline, National Bureau of Standards.

Dr. G. W. Lewis (ex officio).

Mr. S. K. Colby, Aluminum Co. of Ameriea.

Mr, R. L. Templin, Aluminum Co. of America.

Mr. A. W. Winston, The Dow Chemieal Co.

Subcommittee on Aircraft Structural Design

Mr. R. L. Temslin, Aluminum Co. of America, Chairman.

Lt. Col. E. H. Sehwartz, A. C., A. A. F. Air Teenhijcal Serviee
Command.

Maj. Benjamin Smilg, A. C., A. A. F. Air Technical Service
Command.

Commander S. R. Qurs, U. 8. N., Bureau of Aeronautics, Navy
Department.

Commander Sheldon W. Brown, U. 8. N., Bureau of Aeronauties,
Navy Department.

Mr. E. 1. Ryder, Civil Aeronautics Administration.

Dr. Walter Ramberg, National Bureau of Standards.

Dr. E. E. Lundquist, NACA Lsangley Memorial Aeronautical
Laboratory.

Mr. Richard V. Rhode, NACA Langley Memorial Aeronautieal
Laboratory.

Mr. G. L. Bryan, The Glenn L. Martin Co.

Dr. J. M. Frankland, Chance Vought Aircraft.

Prof. Joseph 8. Newell, Massachusetts Institute of Technology.

Mr. R. L. Schleicher, North American Aviation, Inec.

Subcommittee on Aircraft Metals

Mr. A. W. Winston, The Dow Chemical Co., Chairman.

Mr. J. B. Johnson, A. A. F. Air Technical Service Command.
Mr. N, E. Promisel, Bureau of Aeronauties, Navy Department.
Mr. H. 8. Rawdon, National Bureau of Standards.

Mr. E. 1. Ryder, Civil Aeronautics Administration.

Mr. E. H. Dix, Jr., American Magnesium Corp.

Dr. J. D. Hanawalt, The Dow Chemieal Co.

Mr. R. B. Gray, Reynolds Metals Co.

Mr. Paul F. Voigt, Jr., Carnegie-Illinois Steel Corp.

Subcommittee on Wood and Plastics for Aircraft

Dr. Gordon M. Kline, National Bureau of Standards, Chairman.

Maj. R. M. Houghton, A. C., A. A. F. Air Technical Service
Command.

Lt. Robert Temple, U. 8. N. R., Bureau of Aeronauties, Navy
Department.

Mr. Henry Sang, Naval Air Experimental Station.

Mr. Paul C. Spiess, Civil Aeronautics Administration.

Mr. L. J. Markwardt, Forest Products Laboratory.
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Mr. Evan H. Schuette, NACA Langley Memorial Aeronautieal
Laboratory.

Mr. C. W. Armstrong, Armstrong Plastics Co.

Mr. George H. Clark, Formica Insulation Co.

Dr. Harry C. Engel, The Glenn L. Martin Co.

Mr. Robert W. Hess, Curtiss-Wright Corp.

Dr. Milton Harris, Milton Harris Associates. ..

Dr. Lorin B. Sebrell, Goodyear Tire & Rubber Co.

COMMITTEE ON OPERATING PROBLEMS

Dr. Edward Warner, Civil Aeronauties Board, Chairman. ™

Brig. Gen. L. G. Fritz, A. C.,; A. A. F. Air Transport Command.

Lt. Col. M. F. Cooper, A. C., A. A. F. Air Technical Service
Command.

Capt. Robert 8. Hatcher, U. 8. N., Buresu of Aeronautics, Navy
Department.

Commander Wllla,rdH Branch, U. 8. N. R., Naval Air Transport
Service.

Hon. William A. M. Burden, Department of Commerce.

Mr. Donald Stuart, Civil Aeronautics Administration.

Dr. Franois W. Reichelderfer, Umt,ed States Weather Bureau.

Dr. G. W. Lewis (ex officio).

Mr. Richard V. Rhode, NACA Langley Memorial Aeronautical
Laboratory.

Mr. M, G. Beard, American Airlines, Inc.

Mr. Ben O. Howard, Douglas Aircraft Co., Ine.

Mr. Jerome Lederer. . .

Mr. John C. Leslie, Pan Amencan Airways.

Mr. W. C. Mentzer, United Air Lines Transport Corp.

Subcommitiee on Meteorological Problems

Dr. Francis W. Reichelderfer, United States Weather Bureau,
Chairman.

Col. Marcellus Duffy, A. C., A. A. F. Liaison Office, Ground

Bignal Agency.

Maj. Harry Wexler, A. C., Headquarters, A. A. F,, Research
Control.

Maj. A. F. Spilhaus, A. C., A. A. F. Liaison Offiece, Ground Signal
Agency.

Dr. Ross Gunn, Naval Research Laboratory.

Capt. Howard T. Orville, U. 8. N., Bureau of Aeronautics, Navy
Department.

Dr. William J. Humpbreys, United States Weather Bureau.

Mr. Delbert M. Little, United States Weather Bureau.

Mr. George M. French, Civil Aeronauties Board.

Mr. Eugene Sibley, Civil Aeronauties Administration.

Mr. Philip Donely, NACA La.ngley Memorial Aeronautical
Laboratory.

Mr. C. E. Buell, American Airlines, Inc.

Prof. H. G. Houghton, Massachusetts Institute of Technology.

Mr. E. J. Minser, Transcontinental & Western Air, Inec.

Dr. Carl G. Rossby, University of Chicago.

Subcommittee on Lightning Hazards to Aircraft

Mr. Delbert M. Little, United States Weather Bureau, Chair-
man.,

Lt. Col. E. H. Schwartz, A. C., A. A. F. Air Technical Service
Command.

Capt. E. L. Cleveland, A. C., A. A, F. Alr Technical Service
Command.

Lt. Col. Peter C. Sandretfo, A. C Electronics Unit, First
Proving Ground.

Dr. Ross Gunn, Naval Researoch Laboratory.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Commander F. G. Kear, !, 8. N. R,, Bnmau?of Acronantiecs,
Navy Department.

Mr, L. P. Harrison, United States Weather Bureau.

Lt. J. H. Willox, U. 8. N. R., Burcan of Acronauties, Navy
Department,

Mr. Joseph C. Hromada, Civil Aeronauties Administration,

Dr. T. B. Silsbee, National Burcan of Standards.

Dr. O. H. Gish, Carnegic Institution of Washington.

Dr. Xarl B. McEachron, General Electrie Co.

Mr. E, J. Minser, Trauscontinental & Western Air, Ine.

Prof. E. J. Workman, University of New Mexico.

Subeommittee on De-leing Problems

Mr. Lynn A. Williams, Jr., Stewart-Warner Corp,, (‘hairtnan.
Capt. AL Tribug, A. C,, A, A, ¥, Air Techuical Service Connmnand,

. Mr. Clare I. Valentine, A. A. T, Air Teelnical Service Connnand,

Lt. W. T. Holland, U, 8. N. R., Burcau of Acronauties, Navy
Department.

Mr. Alan L. Morse, Civil Aeronautica Administration.

Mr. B. C. Haynes, United States Weather Burcau.

Mr. Willson H. Hunter, NACA Aireraft Engine Rescarch
Laboratory.

Mr. L. A. Rodert, NACA Ames Aeronautieal Laboratory,

Prof. H. G. Houghton, Massachusetts Institute of Tecknology.

Mr. R. L, MeBrien, United Air Lines Transport Corp.

Mr. Howard Schmidt, Consolidated Yultee Aireraft Corp.

SPECIAL COMMITTEE ON MATERIALS
COORDINATION

RESEARCH

Dr. Gearge W. Lewiy, National Advicory Commitice I‘m‘: Acro-
nautics, Chairman.

Mr. J. B. Johnson, A. A. F. Air Teehnical Serviee Conunand,

Capt, James E. Sullivan, U. S. N. R., Bureau of Acronautics,
Navy Department.

Lt. Comdr. Bruee 8. Oid, U. 8. N, R,, Office of Cuordinator of
Research and Development, Navy Dcpnrtmcnt.

Mr. Albert A. Vollmeeke, Civil Aeronautics Administration.

Dr. Clyde Williams, Battelle Memorjal Tustitute,

Dr. Maurice Neller, War Production Board.

Mr, Albert Epstein, Republic Aviation Corp.

Mr. J. R. Goldstein, Douglas Aireraft Co., Ine.

Mr. Raymond P. Lansing, Bendix Aviation Corp.

Mr. Raymond W. Young, Wright Aeronautienl Corp.

SPECIAL COMMITTEE ON SELF-PROPELLED GUIDED
MISSILES

Dr. Hugh L. Dryden, National Burean of Standards, Chalrman.

Maj. Ezra Koteher, A. C,, A, A, F. Air Technical Serviee Com-
mand.

Brig. Gen. James F. Phillips, A. C., Office of Assistant Chicf of
Air Staff, Matériel and Services.

Capt. Robert 8. Hafcher, U. 8. N., Burcau of Aeronauties, Navy
Department.

Capt. W. T. Rassieur, T. 8. N., Office of Deputy Chicef of Naval
Operations (Air),

Dr. J. C. Hunsaker (ex officio}.

Dr. G. W. Lewis (ex officio).

Mr. J. W. Crowley, Jr., NACA Langley Momorial teronautical
Laboratory. .

Mr. Abe Silverstein, NACA Aireraft Engine Research Lahwora-
tory.

Dr. J. C. Boyce, Office of Scientific Research and Development
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INDUSTRY CONSULTING COMMITTEE

Mr. Lawrence D. Bell, Bell Aireraft Corp.

Mr. Jack Frye, Transcontinental & Western Air, Ine.

AMr. Robert E. Gross, Lockheed Aireraft Corp.

Mr. H. M. Horner, United Aireraft Corp.

Mr. Beverly E. Howard, Hawthorne School of Aeronauties.
Mr. J. H. Kindelberger, North American Aviation, Inec.
Mr. C. Bedell Monro, Pennsylvania-Central Airlines.

Mr. William T. Piper, Piper Aircraft Corp.

EXPANSION OF FACILITIES

During the fiscal year, the following research facilities
were completed and placed in operation:

AIRCRAFT ExGINE REsEarcE LABORATORY,
CLEvELAND, OHIO

In August 1944, the Jet Propulsion Static Test
Laboratory was completed. Compressor and turbine
research facilities in the Engine Research Building were
completed in November of 1944. In June 1945 two
supersonic tunnels were completed, the 18- by 18-inch
and the 20-inch eircular.

LaxeLEy MEMORIAL AERONATUTICAL LiBORATORY,
LanerLEy Fienp, Va.

In April 1945, the Physical Research Laboratory was
completed, providing special facilities for investigation
of basic problems in physics that arise in many NACA
research projects.

A pilotless aircraft research station was begun in the
spring of 1945 at Wallops Island, Va. The first missile
was fired in June of 1945,

FINANCIAL REPORT

Appropriations for the fiscal year 1945.—Funds in the follow-
ing amounts were appropriated for the Committee for the fiscal

year 1045 in the Independent Offices Appropriation Act, 1945,
approved June 27, 1944; the First Supplemental Appropriation
Aet, 1945, approved December 22, 1944; and the First De-
ficieney Appropriation \ct, 1945, approved April 25, 1945:

Salaries and expenses__________________________ $26, 542, 330
Printing and binding. _________________________ 15, 000

Construction and equipment of laboratory faciities:
Langley Memorial Aeronautical Laboratory__ 4, 935, 000
Afreraft Engine Research Laboratory________ 9, 450, 000
Total appropriations. .. ________________ 40, 942, 330

Obligations incurred during the fiscal year 1945 are listed
helow. The figures shown are total obligations and include the
cost of personal services, travel, transportation, communication,
utility services, contractusal services, supplies, and equipment.

Salaries and expenses:
Headguarters Office, Washington, . C._____.  $407, §06
Langley Memorial Aeronautical Laboratory_.. 10, 832, 226
Ames Aeronautical Laboratory______________ 3, 050, 071
Aireraft Engine Research Laboratory_________ 10, 455, 750

Research contracts—educational institutions__ 443, 587
Transfer to Bureau of Standards_____________ 145, 300
Printing and binding, all sctivities_______________ 13, 776
Construction and equipment of laboratory facilities:!
Langley Memorial Aeronautical Laboratory._ . 881, 222
Alreraft Engine Research Laboratory.________ 3, 805, 902
Total obligations____._________ e 30, 125, 640
Unobligated balances: —_—
Salaries and expenses?______________________ 1, 207, 590
Printing and binding. . _____________________ 1,224
Construction and equipment?_______________ 9, 607, 876
Total appropriations_____________________ 40, 942, 330
!Includes obligations Incurred agnlnst prior year appropriations avaflable for

obligation In fiscal year 1945,
1 Includes budgetary reserve of $1,128,000.
T Remains avaflable for obligation In future fiseal years.



